Hypoxia stimulates glutamate uptake in whole rat retinal cells in vitro.
Glutamate uptake in neurons and glial cells is essential to prevent the persistence of excitotoxic levels of glutamate observed during ischemia. We demonstrated that a short period of hypoxia stimulated the apparent glutamate transport rate in isolated rat retinal cells. The observed increase in glutamate uptake was not affected by glutamate receptor antagonists, protein kinase inhibitors, antioxidant or neo-synthesis inhibitors. However, inhibition of actin polymerization reversed the hypoxia-induced increase in glutamate uptake, suggesting a mobilization of transporters to the cell membrane. Moreover, the depletion in cell glutathione stimulated in the same manner the glutamate uptake and emphasized the key role of glutamate in the control of the level of this antioxidant. This rapid up-regulation of glutamate transport could be considered as an adaptative mechanism of neuroprotection.